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Description 

BACKGROUND OF THE INVENTION 

FIELD OF THE INVENTION: 

The present invention relates to a hip prosthesis 
and more particularly to the femoral component of a hip 
prosthesis. The prosthesis of the present is the type that 
is cemented in position in the medullary canal of the 
femur. The hip of the present invention employs spacers 
to accurately position the prosthesis in the medullary 
canal to create a cement mantle of optimal thickness 
and to ensure neutral positioning of the prosthesis in the 
medullary canal. The prosthesis may also be provided 
with a collar that will optimally contact the calcar when 
implanted. 

PRIOR ART 

Total hip prosthesis have been in use for some time. 
These prosthesis generally comprise a femoral compo- 
nent which includes a stem or shaft, a neck and a spher- 
ical ball mounted on the neck. The ball is positioned into 
the second major component of the prosthesis which is 
an acetabular cup. The acetabular cup generally made 
from ultra high molecular weight polyethylene and 
includes a spherical opening to receive and contain the 
ball of the femoral component. The normal movement of 
the leg is facilitated by the ball of the femur freely mov- 
ing in the spherical cavity of the acetabular cup. 

Some femora! components of hip prosthesis 
include a collar which is below the neck of the prosthe- 
sis and which is in contact with the bone of the femur. 
The particular configuration of the collar in prior art 
prosthesis has considerable variation. 

U.S. Patent 4,851,004, U.S. Patent 4,068,324 and 
DES. 280,020 disclose hip prosthesis with a collar or 
flange which is somewhat elliptical in shape and has a 
greatest width at the lateral portion of the collar. 

U.S. Patent 4,642,124, U.S. Patent 4,516,277, U.S. 
Patent 4,514,865 and DES. 254,987 disclose collars 
which are essentially round. 

U.S. Patents 4,795,472 and 4,871,369 disclose hip 
prostheses that have a collar that extends medially from 
the stem. 

GB-A-2216015 discloses a femoral prosthesis 
which includes a reinforcing sleeve. The sleeve has 
spacing means secured thereto to space the interior 
surface of the sleeve from the prosthesis stem. 

EP-A-05011 16, which forms part of the state of the 
art by virtue of Article 54(3), discloses a femoral pros- 
thesis having a collar extending from its medial surface. 
The stem also has anterior, posterior and medial spac- 
ers. 



SUMMARY OF THE INVENTION 

The prosthesis of the present invention, as defined 
in claim 1, provides cement spacers which are located 

5 on the stem of the prosthesis distal to the collar which, 
on implantation, locate the stem or shaft in the medul- 
lary canal in a position to provide optical thickness of the 
cement mantle. This ensures that the shaft is in a neu- 
tral position verses a varus or valgus position in the 

w medullary canal. This positioning also ensures long 
term stability of the bone-cemerrt-stem interface. 

The present invention also provides a femoral com- 
ponent for a hip prosthesis which includes a collar which 
is constructed so that it makes direct and parallel con- 

75 tact with the calcar bone when it is fully seated. The use 
of this collar promotes even stress distribution to the 
bone and to the cement mantle which is used to main- 
tain and secure the stem of the prosthesis in the medul- 
lary canal. The stressing of the bone by the contact of 

20 the collar with the calcar reduces resorption which may 
occur in the absence of contact between the prosthesis 
and the bone. 

BRIEF DESCRIPTION OF THE DRAWINGS 

25 

In the drawings, Fig. 1 is a partially cross sectional 
view of a femur showing the placement of the prosthesis 
of the present invention when implanted. 

Fig. 2 is an isometric view of the femoral component 
30 of the present invention. 

Fig. 3 is a medial view of the prosthesis of the 
present invention. 

Fig. 4 is a view of the anterior or posterior side of 
the prosthesis of the present invention. 
35 Fig. 5 is a view of the lateral side of the prosthesis 
of the present invention. 

Fig. 6 is a top view of the prosthesis of the present 
invention. 

Fig. 7 is a cross sectional view of the prosthesis of 
40 the present invention taken along the line 7-7 of Fig. 4. 
Fig. 8 is cross sectional view of the prosthesis of the 
present invention taken along the line 8-8 of Fig. 4. 

DETAILED DESCRIPTION OF THE INVENTION 

45 

The prosthesis of the present invention includes a 
shaft or stem 17 which is configured to fit into a medul- 
lary canal in a human patient. The upper or proximal 
portion of the stem 24 can be provided with a finish to 

so provide better adherence of a cement to this portion of 
the prosthesis. The lower or distal portion of the stem 25 
may have a number of flutes 18 which facilitate the 
retention of cement in contact with the prosthesis. 
The proximal end of the prosthesis has a neck 1 1 

55 which has a standard, Morse type taper to allow the fix- 
ing of a spherical ball to the stem. The ball will be posi- 
tioned in the acetabular cup in the total hip prosthesis. 
Immediately below the neck 11 is a collar 12 which is 
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configured to have maximal contact with the bone of the 
patient when the stem is fully seated. 

The collar, as shown in Figs 3, 4, and 5, extends 
medically from the lateral side of the stem. The collar is 
larger in cross section than the stem in the anterior, pos- 5 
terior and medial directions. The cross section of the 
collar and its relationship to the cross section of the 
bone is depicted in Fig. 8. The collar is configured to 
maintain maximum contact with the calcar. This is also 
shown in Fig. 1 . io 

Immediately below collar 12 there are a number of 
cement spacers 13 and 14. The spacers may all be the 
same configuration but generally, the spacer 14 which is 
on the medial side of the stem is somewhat longer than 
the spacers 1 3 on the anterior and posterior sides of the 
stem. The spacers can be made of any material, metal 
or plastic, but are preferably made from polymethyl- 
methacrylate which is the material that is generally used 
for the bone cements used to affix hip prosthesis in the 
medullary canal. The purpose of the spacers is to posi- 
tion the stem in what is termed a neutral position in the 
medullary canal of the femur. The relationship between 
the spacers and the bone is depicted in Fig. 7. The posi- 
tion is neutral the stem is not tilted medially or laterally 
The spacers are preferably spherical but could be made 
in other configurations, such as rectangular or eliptica). 
The anterior and posterior spacers are generally 
between about 2 and 4 millimeters in length, measured 
from the surface of the stem to the end of the spacer. 
The preferred length is approximately 3.5 in millimeters. 
The medial spacer may be the same dimensions but it is 
preferable to use a medial spacer which is approxi- 
mately 4 to 6 millimeters in length measured from the 
surface of the stem. The diameter of the spacers is 
approximately 6.5 millimeters in the preferred embodi- 
ment. The spacers are positioned in such a way that the 
proximal edge of the spacer is in close proximity to the 
distal edge of the collar 27. Generally, the proximal edge 
of the spacer is between 1 and 5 millimeters from the 
distal surface of the collar. More preferably, the distance 
between the proximal edge of the spacer and the distal 
edge of the collar is less than the radius of the spacer or 
an equivalent distance if the spacer of not circular, i.e., 
center line of the spacer to its proximal edge of the 
spacer. The spacers can be affixed to the stem by an 
adhesive or a hole may be drilled into the stem and the 
spacer fitted in the hole. The distal end of the stem 1 7 is 
positioned by the use of a distal centralizer 23, shown in 
Fig. 1. 

There is a wing 24 at the lateral side of the stem 
which provides some assistance in properly compress- 
ing cement when the stem is inserted into the medullary 
canal. The collar 12 of the prosthesis is designed to pro- 
vide maximum contact with the calcar or the solid por- 
tion of the bone. The cross sectional area of the collar is 
larger than the cross sectional area of the stem adjacent 
the collar. This is shown by a comparison between Fig. 
7 and Fig. 8. This provides stress loading of the bone, 
particularly on the medial side of the prosthesis. Stress 
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loading has been found to minimize bone resorption. 
That is, if there is no stress on the bone there is a 
greater tendency of the bone to resorb or disappear. 
This resorption of bone around an implanted prosthesis 
has a tendency to cause an uneven stress distribution to 
the bone which may result in breakage of the bone as 
well stress cracking and eventual failure of the cement. 
The configuration of the collar of the present invention 
provides optimum contact with the medial side of the 
bone as well as provides maximum contact with the cut 
calcar on the medial, anterior and posterior aspects. 
The collar has a medial periphery which is generally cir- 
cular until it overlies the media) edge portion of the 
stem. At that point, the anterior and posterior portions of 
the collar extend towards the lateral edge of the pros- 
thesis at an angle of approximately 45°. That is, an 
angle between the anterior or posterior edges of the col- 
lar and the center line of the collar or the center line of 
the stem would be approximately 22 1/2 degrees so that 
the angle between the anterior and posterior edges of 
the collar would be 45°. This 45° angle can be varied by 
some amount, approximately 5 degrees, so that gener- 
ally, the angle between the posterior and anterior edges 
of the collar would be between 40 and 50° with a 45° 
angle being preferred. This configuration provides opti- 
mum contact of the collar with calcar. 

There is a impact hole 26 at the medial edge of the 
prosthesis. The purpose of this impact hole is to allow 
the insertion and fixing of a tool which might be used to 
provide a position along the center line of the stem to 
apply force to position the stem in the medullary canal. 

Claims 

1 . A femoral component of a hip prosthesis compris- 
ing a neck (11) adapted to receive a ball head, a 
collar (12) connected to the neck, a stem (17) con- 
nected to said collar, the stem being adapted to be 
inserted into the medullary canal of the femur of a 
patient, the collar (12) having a cross-sectional 
area greater than that of the part of the stem adja- 
cent the collar and having edges which extend 
beyond the anterior, posterior and medial surfaces 
of the stem, and anterior, posterior and medial 
spacers (13, 14) positioned on the surface of the 
stem (1 7) adjacent to and distally of the distal sur- 
face of the collar (12) so as to position the stem 
upon its insertion in the medullary canal, the spac- 
ers (13, 14) having a generally circular cross-sec- 
tion and extending outwardly from the surface of the 
stem (17). 

2. The prosthesis of claim 1 in which the spacers (13, 
14) are made of polymethylmethacrylate. 

3. The prosthesis of claim 1 in which the spacers (13, 
14) have a generally spherical shape. 
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The prosthesis of claim 1 in which the medial (12) liegt, welcher Weiner ist als der Abstand zwi- 

spacer (14) is longer than the anterior and posterior schen der proximalen Kante des Abstandhalters 

i (1 3). und seiner Mittellinie. 



5. The prosthesis of claim 1 in which the proximal s 
edge of each spacer (13, 14) is positioned a dis- 
tance from the distal surface of the collar (12) which 

is less than the distance between the proximal edge 
of the spacer and its centre line. 

u 

6. The prosthesis of claim 1 in which the proximal 
edge of the spacer (13, 14) is between 1 and 5 mil- 
limeters from the distal surface of the collar (1 2). 

7. The prosthesis of claim 1 in which the angle formed is 
between the anterior and posterior edges of the col- 
lar (12) is between 40 and 50°. 

8. The prosthesis of claim 1 in which the collar (12) 
terminates medially from the lateral edge of the 20 
stem. 

Patentanspruche 

1 . Femoralkomponente einer HOftprothese, mit einem 25 
Hals (11) zur Aufnahme eines Kugelkopfes, einem 

mit dem Hals verbundenen Kragen (12) und einem 
mit dem Kragen verbundenen Schaft (17), wobei 
der Schaft in den Medullarkanal des Femurs eines 
Patienten einfuhrbar ist und wobei der Kragen (12) 30 
eine Querschrrittsfl&che, die grOBer als jene des 
neben dem Kragen liegenden Teiles des Schaftes 
ist, und Kanten hat, welche sich uber die anterio- 
ren, posterioren und medialen Oberfiachen des 
Schaftes hinaus erstrecken, und mit anterioren, 35 
posterioren und medialen Abstandhaltern (13. 14), 
die auf der Oberf lache des Schaftes (17) neben 
und distal von der distalen Oberf lache des Kragens 
(12) angeordnet sind. urn den Schaft beim EinfOh- 
ren in den Medullarkanal zu positionieren, wobei 40 
die Abstandhalter (13, 14) einen allgemein kreisfOr- 
migen Querschnitt haben und sich nach auBen von 
der Oberf lache des Schaftes (17) aus erstrecken. 

2. Prothese nach Anspruch 1, bei welcher die 45 
Abstandhalter (13, 14) aus Polymethylmetacrylat 
gefertigt sind. 

3. Prothese nach Anspruch 1, bei welcher die 
Abstandhalter (13. 14) eine allgemein spharische so 
Form haben. 

4. Prothese nach Anspruch 1 , bei welcher der mediale 
Abstandhalter (14) langer ist als die anterioren und 
posterioren Abstandhalter (1 3). ss 

5. Prothese nach Anspruch 1, bei welcher die proxi- 
male Kante jedes Abstandhalters (13, 14) in einem 
Anstand von der distalen Oberfldche des Kragens 



6. Prothese nach Anspruch 1, bei welcher die proxi- 
male Kante des Abstandhalters (13, 14) in einem 
Bereich von 1 bis 5 mm von der distalen Oberf lache 
des Kragens (12) liegt. 

7. Prothese nach Anspruch 1, bei welcher der zwi- 
schen den anterioren und posterioren Kanten des 
Kragens (12) gebildete Winkel zwischen 40 und 50° 
liegt. 

8. Prothese nach Anspruch 1 , bei welcher der Kragen 
(12) medial von der seitlichen Kante des Schaftes 
aus endet. 

Revendications 

1. Composant f amoral d'une prothese de hanche 
comprenant un col (11) a m§me de recevoir une 
t§te sph6rique, une embase (12) relive au col, une 
queue (1 7) relive a ladite embase, la queue atant a 
m&me d'Stre ins6r6e dans le canal madullaire du 
f6mur d'un patient, I'embase (12) ayarrt une aire en 
coupe transversal e plus grande que celle de la par- 
tie de la queue adjacente a I'embase et ayant des 
bords qui s'atenderrt au-deia des surfaces ant6- 
rieure, post6rieure et madiane de la queue et des 
organes d'entretoisement antarieur, postarieur et 
median (13, 14) pravus sur la surface de la queue 
(17) a proximita de la surface distale de I'embase 
(12) et ce, du c6t6 distal de cette surface de 
maniare a posrtionner la queue, lors de son inser- 
tion dans le canal madullaire, les organes d'entre- 
toisement (13, 14) prasentant une section 
transversale globalemerrt circulaire et s'6tendant 
vers I'extarieur depuis la surface de la queue (17). 

2. Prothase suivant la revendication 1, dans laquelle 
les organes d'entretoisement (13, 14) sont faits de 
poly(mathacrylate de mathyte). 

3. Prothase suivant la revendication 1, dans laquelle 
les organes d'entretoisement (13, 14) ont une 
forme globalemerrt spharique. 

4. Prothase suivant la revendication 1, dans laquelle 
I'organe d'entretoisement madian (14) est plus long 
que les organes d'entretoisement antarieur et pos- 
tarieur (13). 

5. Prothase suivant la revendication 1, dans laquelle 
le bord proximal de chaque organe d'entretoise- 
ment (13, 14) est placa a une distance de la surface 
distale de I'embase (12) qui est infarieure a la dis- 
tance saparant le bord proximal de I'organe d'entre- 
toisement de sa ligne centrale. 
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6. ProthSse suivant la revendication 1, dans laquelie 
le bord proximal de I'organe d'entretoisement (13, 
14) est distant de 1 a 5 millimetres de la surface dis- 
taJede rembase(12). 

5 

7. Proth6se suivant la revendication 1, dans laquelie 
Tangle form§ entre le bord ant&ieur et le bord pos- 
terieur de I'embase (12) est compris entre 40 et 

50°. 

10 

8. Proth&se suivant la revendication 1, dans laquelie 
I'embase (12) se termine dans sa zone m6diane 
par rapport au bord lateral de la queue. 

75 
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FIG- 1 
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